ABSTRACT. A brief survey of recent results on distributional and entire solutlosof ordinary differential equations (ODE) and functional differential equations (FDE) is given. Emphasis is made on lnear equations with polynomial coefficients. Some work on generallzed-functlon solutions of integral equations is also mentioned.
I. INTRODUCTION AND PRELIMINARIES.
This paper may be considered as a continuation of [I] [2] . Therefore, a unified approach may be used fn the study of both dlstrfb-utional and entire solutions to some classes of linear ODE and, especially, FDE with linear transformations of the argument [3] . It fs well known [4] 2. In [6] it was shown that a first-order algebraic ODE has no entire transcendental solutions of order less than 1/2, whereas even linear first-order FDE may possess such solutions of zero order [3] , [7] .
3. It is well known [8] that the solution of the initial-value problem for a normal linear ODE wlth entire coefficients is an entire function. Let in the linear FDE w'Cz) a(z)wClCz)) + BCz), w(0) w 0 the functions a(z), b(z), %(z) Be regular in the disk Izl < I, and %(0) O, I%(z) < i for Izl < i. Then there is a unique solution of the problem regular in Izl < i [9] . In general, this solution cannot be extended beyond the circle Izl i, where (k) denotes the kth derivative of the Dirac measure, and the variable t is real. Finite order solutions of linear ODE have been studied mainly for equations with regular singular points [12 16 ]. In [16] for the first time an existence criterion of solutions (2.1) to any linear ODE was established.
THEOREM 2.1. (Wiener [16] ). If (-I) I--0
where N denotes the greatest number for which (i) holds;
there exists a nonzero solution of system (3) Necessary and sufficient conditions for the existence of a maximal number of polynomial solutions to algebraic differential equations are given in [18] and [19] .
Existence of polynomial solutions of an equation of Linard type is studied in [20] .
The equation w' a0(z) + al(z)w + + a (z)w n with n polynomials as solutions is n considered in [21] . In a number of papers additions to Kamke's treatise are made.
Thus, in [22] it is proved that for the generalization are arbitrary constants and f,(y(n)) (_t)n/n!. In [23] and [24] with g e Ru(), is rational in with a pole at u, then P is normal.
Significant contributions to the study of asymptotic properties of the analytic solutions of algebraic ordinary and partial differential equations are made in [6] .
The main properties are the growth of an entire solution, the order of a meromorphic solution and its exceptional values. In a certain sense, thls book completes the fundamental monograph [26] . In the second chapter of [6] , the author studies the algebraic DE P(z, w, w') 0. [27] f [26] ). Let R(z, w) be a rational function of z and w.
1
A meromorphlc solution of the equation w' R(z, w) which is of" order < is a rational function.
In the second chapter of [6] it is also proved that the order of any meromorphlc solution of a first order algebraic DE is finite. The orders of the transcendental entire solutions of second order linear DE with polynomial coefficients have been investigated in [28] , [29] , [30] . The results by Frei, Pschl, and Wlttich on the growth of solutions of linear DE are generalized in the third chapter of [6] . The main tool is the Wlman-Vallron method, but the case when this method fails is also studied. Nonlinear algebraic DE of the form P(z, w, w' (n) w 0 are investigated, too. A necessary condition for some complex number a to be a defect value of a meromorphic solution of finite order is P(z, a, 0, 0) 0. We already know that first order algebraic DE have no entire transcendental solutions of zero order. In [32] n n
For further results see [37] , [38] , [39] and [40] . In [42] In [45] the author considers the first Palnlev equation w" (2.12)
In conclusion, we note that in some recent works [46] [47] [48] [49] [50] of all entire functions satisfying lim SUPr_ (Znlw(reiS) /ro) < g (8) . Here g (8) is a trigonometrically 0-convex function, 0 > 0. It is proved that L is a Noetherian operator, its index is found and the space of solutions of the corresponding homogeneous equation is investigated.
DISTRIBUTIONAL AND ENTIRE SOLUTIONS OF FDE
Finite order distributional solutions (2.1) of linear FDE have been studied in [15] and [51] . In [52] it was shown that, under certain conditions, the system
has a solution x(t) Z x tn)(t) n n=0 (3.2) in the generalized-function space (S)' conjugate to the space S of testing functions (t) that satisfy the restriction [2] n n ''l(n)(t)l < ac n > i.
To ensure the convergence of series (3.2) , it is sufficient to require that for n/ the vectors x satisfy the inequalities n since I I x n II < bdn n-n0, 0 > [3] ). Let In [3] it is also proved that system (3.4) with a countable set of argument have been studied in [56] and [57] , respectively. In [68] are entire functions of finite order < 0 and the constants I k, j are in the set 0 < zl < I, the author [71] shows that any solution w(z) is also of finite order < 0. 
is an entire function of exponential type [76] . These results were extended to linear FDE with polynomial coefficients and countable sets of argument delays in [7] , [3] and [58] . [3] ). If, in addition to the hypotheses of Th.
3.6 the parameters lij(0 _< j _< p-I) are separated from unity: 0 < ql < --llijl --< q4 < i, the solution of (3.8) is an entire function of zero order. THEOREM 3.8. (Cooke and Wiener [3] [79] . Numerous examples of FDE admitting entire solutions may be found in [40] and [80] .
In conclusion, we mention papers [81] and [82] , where singular integral equations have been studied in spaces of generalized functions. However, it should be noted that, perhaps, the first work of this kind was [83] .
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